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Preface

This document outlines my animation “Motorcade 63”8. The in-
tended audience is those interested in researching the assassina-
tion of John F. Kennedy who want to understand more fully what
I have created, how I went about building it, and why I was moti-
vated to start this project. Due to the technical nature of this work
readers are expected to have extensive experience with assassina-
tion research.

As with all of my published work® I welcome feedback from people
who want to make a constructive contribution, whether that be to
correct small nitpicking errors (e.g. spelling mistakes), or larger
technical and philosophical criticisms. Please send me an email®
if you wish to share your thoughts, or if you have any queries.

If you are reading this online (and your viewing software allows it),
click on a blue hyperlink to jump to that section in the document or
to open the web link.

This document has been written mostly using UK English, which
occasionally varies from US English, e.g. kerb versus curb. Quota-
tions from other sources are copied verbatim using notation “like
this” in italics and cited with reference to a numerical footnote.
Date formats are kept to the ISO 8601!! standard, i.e. YEAR-
MONTH-DAY (e.g. 1963-11-22).

8https ://www.marktyler.org/mc63.html
Shttps://www.marktyler.org
Vrailto: jfk@marktyler.org

Hhttps://en.wikipedia.org/wiki/ISO_8601
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Part 1

Introduction

Motorcade 63 is an animated reconstruction of the events surround-
ing the assassination of John F. Kennedy. It is based on photos,
films, and corroborated witness testimony with the aim of being as
faithful as possible to the facts. It covers the time period from the
first pilot car turning onto Houston Street to when the rear Dallas
Police car leaves Dealey Plaza under the triple underpass bridge.

The animation is a mathematical model with fixed points on a time-
line which depicts the known positions of the people and vehicles
from the photos and films. A computer program then calculates
how these actors move between the known positions in a smooth
and plausible fashion.

After the completion of the animation I was then able to review the
witness testimony and come to a more informed judgement about
events due to the synchronization of the evidence. Hopefully other
researchers will find it as useful as I do in understanding the events
that unfolded in Dealey Plaza in 1963.
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1 Jargon

Here is a table of acronyms and other jargon that I use many times
in this document.

Table 1: Acronyms and other Jargon

Abbreviation  Description

FPS Frames Per Second.

HSCA House Select Committee on Assassinations.

JFK John F. Kennedy.

Mc63 Motorcade 63.

MPH Miles Per Hour.

TSBD Texas School Book Depository.

VxpY Citation: Volume x Page Y.

WCR Warren Commission Report.

WCR CE Warren Commission Report Commission
Exhibit.

7133 - 7486 Zapruder film frame numbers.
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2 Project Genesis

As 2019 began, I realised that I had been reading books and watch-
ing TV documentaries about the JFK assassination for over thirty
years, and yet some of what happened in Dealey Plaza in 1963
seemed unexplained or ambiguous. A lot of the material I had con-
sumed was extremely unpersuasive due to authors cherry-picking
weak evidence and ignoring stronger contrary evidence.

Even the official investigations, while extensive and mostly credi-
ble, seemed to have rather unpersuasive or disappointing elements
to them. For example the Warren Commission made no attempt to
nail down what happened to the missed shot during the assassina-
tion, which rather dented my confidence in their final conclusions
regarding the Dealey Plaza crime scene.

I started to wonder how I might investigate the events by using my
various analytical skills and a more open ended approach. I de-
cided to sift out all of the facts so I could see what picture would
be formed by only using photographs, films, and corroborated eye-
witness statements. A good example of this was regarding the posi-
tion of officer H.B. McLain during and after the assassination. The
HSCA made very specific claims about the position of his motorbike
due to the sounds recorded on a dictabelt!? during the assassina-
tion, so I thought it would be useful to either prove or disprove this
work.

With no photos or films to prove or disprove the HSCA directly, I
tried to fill in this gap in the evidence by using indirect evidence:
synchronicity'® and deductive logic'4.

With hundreds of eyewitnesses, dozens of photos, and several films,
I decided a simple animated reconstruction would be a good way to

12https ://en.wikipedia.org/wiki/John_F._Kennedy_assassination_
Dictabelt_recording

13https ://enwikipedia.org/wiki/Synchronicity_(disambiguation)

“https://en.wikipedia.org/wiki/Deductive_reasoning
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understand in real time what happened that day in Dallas, and test
some of the theories regarding this case.

I wanted this animation to be a 2D map view so it would be easy
to cross examine using straight lines to check trajectories and lines
of sight. In a 3D model, due to perspective and other problems, the
viewer cannot meaningfully check the veracity of the work. I want
to engage others with Mc63 by allowing them to check their own
ideas, and enable them to suggest improvements to Mc63 if they
spot any errors or have ideas for improvements.

I have seen others succumb to many fallacies in this case, so I
wanted to avoid such problems in my work. One example would be
the “Argument from authority”!® fallacy, such as during “CBS News
Inquiry - The Warren Report”'® when Luis Alvarez!'” was used to
add weight to some otherwise implausible theories (e.g. to suggest
a single gunman could aim and fire two shots from a bolt action rifle
in less than 2.5 seconds). We should judge theories on their basis
in fact, not on the curriculum vitae of the person proposing them.

I also wanted to avoid the common mistake of obsessing over the
Zapruder film. While the Zapruder film is a hugely useful piece of
evidence, on its own it only directly proves when one of the three
(or more) shots was fired. Serious researchers will need to look
elsewhere for evidence of the other shots fired that day. This over-
analysis of the Zapruder film creates red herrings such as assuming
a shot was fired because someone turns their head after a few blurry
frames. If these observations of the Zapruder film really were ev-
idence of a shot then dozens of shots were fired that day (a view
which none of the witnesses support).

15https ://enwikipedia.org/wiki/Argument_from_authority

%Part 1, time 38:15 https://www.c-span.org/video/?453991-2/a-cbs—
news—inquiry-warren-report-part-1

Yhttps://enwikipedia.org/wiki/Luis_Walter_Alvarez
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https://www.c-span.org/video/?453991-2/a-cbs-news-inquiry-warren-report-part-1
https://en.wikipedia.org/wiki/Luis_Walter_Alvarez
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Motorcade 63
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3 The Abstract Model

Mc63 is a 2D map view model of the Dealey Plaza crime scene, with
overlays to depict the motorcade vehicles and other interesting ac-
tors. It is designed to be a useful research tool for checking theories
using lines of sight, bullet trajectories, and timings. The rules of
the animation are set in a computer program with the coordinates
in a database so I can easily modify the model by adjusting the mea-
sured positions and timings.

3.1 Geometry

I have used cubic Bézier curves'® to model the movements of the
actors on the map. These curves operate like tramlines with the
actors moving smoothly along them as they pass through Dealey
Plaza. For example we could look at Congressman Car #1 and verify
its position using photos and films:

* The Hughes film shows it turning onto Houston Street from
Main Street.

* The Dorman film shows it approaching the turn from Houston
Street to Elm Street.

* The Cancellare 2 photo shows the front of it halfway down Elm
Street.

* The Paschall film shows it leaving under the bridge as it
passes Camera Car #1.

These observations allow me to construct a curve which correlates
to these movements, and then overlay this curve on the map to check
the results like this:

Bhttps://enwikipedia.org/wiki/B%C3%A9zier_curve
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Figure 1: Animation Frame “Congressman Car #1 Route”
12:31:28.95
(64)

Cabluck
MacNeil

C———— 2
) Scale (f) 100 — [

3.2 Time

I judge time by using the films taken on the day. We can’t ever
know the exact times due to the primitive nature of the film cameras
used (see section 3.5.3 and appendix C.1), however we can know the
approximate timings involved. Even when we only have still photos
we can still work out what speeds people are moving at due to them
either running or walking (e.g. walking means 2-4 MPH, running
5-15 MPH). Here are some running examples that can be verified:

e James Altgens said he “ran fast down across the Dealey
Plaza”'®. Mc63 suggests this was 11-13 MPH.

¢ Phil Willis ran 12-15 MPH as he went from Houston Street to
Elm Street, according to Mc63.

* David Wiegman ran 11-12 MPH down Elm Street, and to-
wards Beatrice and Charles Hester, according to Mc63.

¥WCR V.7 p.517 https://www.history-matters.com/archive/jfk/wc/
wcvols/wh7/pdf/WH7_Altgens.pdf


https://www.history-matters.com/archive/jfk/wc/wcvols/wh7/pdf/WH7_Altgens.pdf
https://www.history-matters.com/archive/jfk/wc/wcvols/wh7/pdf/WH7_Altgens.pdf
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* C.A. Haygood and Robert MacNeil?° ran up the grassy knoll
reaching a peak speed of around 7-8 MPH. Due to the grassy
incline they did not run quite as fast as others elsewhere on a
flatter and firmer surface (it had been raining that morning
so that area of the knoll was probably a little soft?! ).

These speeds all seem about right to me. If a photo or film showed
someone running, but Mc63 only showed them moving at 2-3 MPH
then this would be too slow. Likewise 20-30 MPH would be too fast.
We can never be 100% certain of exact speeds, but they do need to
be plausible for Mc63 to be close to what really happened in 1963.

3.3 Inbetweening

Once actors have been fixed in space and time for particular key
points, I get the computer to calculate mathematically where the
actors need to be when rendering each animation frame. This pro-
cess is called inbetweening??. In order to do this smoothly I have
used Bézier curves in space and time so the actors move, acceler-
ate and decelerate in a plausible fashion. In addition, I have tilted
the cars and buses to the line of the curve so they move realistically
around bends in the road.

3.4 Synchronicity

At the heart of any reconstruction of the Dealey Plaza scene is an
understanding of how events unfolded. Some of these events were
captured on films and photos so we can see them clearly (e.g. po-
sitions of cars and people). Others however were not captured and
we can only speculate about what happened.

20https ://enwikipedia.org/wiki/Robert_MacNeil

21Sam Holland - “Well, you know it’d been raining that morning” via “Six Seconds
In Dallas” p.122 https://archive.org/details/SixSecondsInDallas

Zhttps://en.wikipedia.org/wiki/Inbetweening


https://en.wikipedia.org/wiki/Robert_MacNeil
https://archive.org/details/SixSecondsInDallas
https://en.wikipedia.org/wiki/Inbetweening
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Using logic and common sense we can deduce some of what hap-
pened even though we don’t have direct proof. For example we know
that based on photos and witness testimony that:

* Soon after the fatal head shot at Z313 B.W. Hargis, J.M.
Chaney, and D.L. Jackson stopped their motorbikes in the
street, as seen in the Nix film.

* Hargis then dismounted and ran across the road in front of
Chaney, as mentioned in an interview:
“I recall it was Officer Hargis jumped off his motor and run
across in front of me.”?3

* Chaney and Jackson rode away at some point:

“I said to Jim Chaney ’Let’s go with them’ and we sped away
25

»24

* The Bell film shows Hargis standing by the lamppost (but no
sign of Chaney or Jackson). The Paschall film and the Bond 4
photo also show no sign of them either.

We can then logically deduce that:

* Chaney left the scene first because he is visible in the McIn-
tire 1 photo (see appendix E.12) but Jackson is not visible.
Alternatively Chaney and Jackson left at the same time, but
Chaney was travelling much faster (or a combination of both).

23Josiah Thompson transcribed an interview from audio tape from 1971-
73 http://educationforum.ipbhost.com/topic/18602-the-law-of—
unintended-consequences/

2M«The Kennedy Assassination Tapes: A Rebuttal to the Acoustical Evi-
dence Theory” by dJames C. Bowles http://jfk.hood.edu/Collection/
Weisberg%20Subject%20Index%20Files/L%20Disk/Loeb%20William$%
20&%20Nackey%$20S/Item$2001.pdf

% Notes written by “Officer C” on 1963-11-22. http://www.jfk-online.com/
bowles6.html


http://educationforum.ipbhost.com/topic/18602-the-law-of-unintended-consequences/
http://educationforum.ipbhost.com/topic/18602-the-law-of-unintended-consequences/
http://jfk.hood.edu/Collection/Weisberg%20Subject%20Index%20Files/L%20Disk/Loeb%20William%20&%20Nackey%20S/Item%2001.pdf
http://jfk.hood.edu/Collection/Weisberg%20Subject%20Index%20Files/L%20Disk/Loeb%20William%20&%20Nackey%20S/Item%2001.pdf
http://jfk.hood.edu/Collection/Weisberg%20Subject%20Index%20Files/L%20Disk/Loeb%20William%20&%20Nackey%20S/Item%2001.pdf
http://www.jfk-online.com/bowles6.html
http://www.jfk-online.com/bowles6.html
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We can’t know the exact gap between Chaney and Jackson leaving,
but the absence of one or both of them in various photos and films
does allow us to know within a few seconds what happened.

By using this approach for all of the evidence we can build a fuller
picture of the assassination scene than just the extant photos, films,
and eyewitness testimony would allow. In other words we can build
something greater than the sum of its parts.

3.5 Accuracy

As with all models, Mc63 can never exactly represent its subject.
It is possible to reduce the errors to a minimum by using as many
films and photos as possible. However, some errors will still persist
due to the nature of the measurements, the conceptual model used,
and the absence of evidence during certain parts of the sequence.

3.5.1 2D from 3D

When turning a 3D scene into a 2D model we have to discard the
third dimension. In this case the map cannot reflect the height of
the scene in Dealey Plaza. For example, along Elm Street the road
has an incline of about 3 degrees?® 27 28, This will affect the accu-
racy of the speed calculations by less than 1%2°:

HSCA V.6 p.55 https://www.history-matters.com/archive/jfk/
hsca/reportvols/vol6/html/HSCA_Vol6_0031la.htm

YTHSCA V.2 p.189 F-145 https://www.aarclibrary.org/publib/jfk/
hsca/reportvols/vol2/pdf/HSCA_Vol2_0912_3_Canning.pdf

BWCR CE 585 https://www.history-matters.com/archive/jfk/wc/
wcvols/whl7/html/WH_Voll7_0144b.htm

Phttps://en.wikipedia.org/wiki/Trigonometry


https://www.history-matters.com/archive/jfk/hsca/reportvols/vol6/html/HSCA_Vol6_0031a.htm
https://www.history-matters.com/archive/jfk/hsca/reportvols/vol6/html/HSCA_Vol6_0031a.htm
https://www.aarclibrary.org/publib/jfk/hsca/reportvols/vol2/pdf/HSCA_Vol2_0912_3_Canning.pdf
https://www.aarclibrary.org/publib/jfk/hsca/reportvols/vol2/pdf/HSCA_Vol2_0912_3_Canning.pdf
https://www.history-matters.com/archive/jfk/wc/wcvols/wh17/html/WH_Vol17_0144b.htm
https://www.history-matters.com/archive/jfk/wc/wcvols/wh17/html/WH_Vol17_0144b.htm
https://en.wikipedia.org/wiki/Trigonometry
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Algorithm 1 2D from 3D Error
1
cos(3°)

€ =

= 1.00137 (1)

§=0.137% (2)

Ergo if Mc63 says a car is moving at 10 MPH down Elm Street, it
will actually be 10.01 MPH. Thus we can be sure that the speed
quoted is accurate to one decimal place, i.e. +/- 0.1 MPH up to 100
MPH.

3.5.2 Photo Observations

When analysing photographs it’s important to avoid the trap of op-
tical illusions. One example of this is the Altgens 6 photo®? (see
appendix E.6). The bike on the left hand frame is ridden by Chaney
who appears to be looking directly at JFK. However, in reality the
bike is far further back and so by looking across as he does he must
be looking towards the other motorbikes ridden by Hargis and B.J.
Martin.

3.5.3 Film Frame Rates

Most of the films taken before, during, and after the assassination
were made using handheld mechanically wound devices which re-
sults in their frame rates not really being known. Every camera
had its own quirks, and even devices from the same manufacturer
and the same model number would vary. For example the Bell &
Howell 414 PD (the same model, but a different device from the one
used by Abraham Zapruder) was tested by the TV program “CBS
News Inquiry - The Warren Report”! in 1967 and the frame rates

30Sadly Josiah Thompson fell into this trap in “Six Seconds In Dallas” p.102
https://archive.org/details/SixSecondsInDallas

31payt 1, time 46:10 https://www.c—span.org/video/?453991-2/a—cbs—
news—inquiry-warren—-report—-part-1


https://archive.org/details/SixSecondsInDallas
https://www.c-span.org/video/?453991-2/a-cbs-news-inquiry-warren-report-part-1
https://www.c-span.org/video/?453991-2/a-cbs-news-inquiry-warren-report-part-1
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of recording varied for the five devices from 15.3 FPS to 20.8 FPS.

In addition, we must be cautious about drawing conclusions based
solely on a single frame rate, as these type of cameras would also
slow down as recording progressed (see appendix C.1 for more de-
tails). With other researchers already making mistakes in this area
it’s important we don’t treat quoted frame rates as gospel truth. The
real frame rate of the films could easily be +/- 10% which has a very
big influence on timings. For example, a measured time of 7 sec-
onds during the assassination could be 6.3 seconds to 7.7 seconds
in real time using this margin for error.

Instead of synchronizing with numbers, I felt it was better to syn-
chronize with visual information in the frames of the films. For ex-
ample the Zapruder, Nix, and Muchmore films all overlap around
the time of the fatal shot. By studying these individual frames I
concluded that the frame rates of the films were roughly the same
during those few seconds. In other words if the Zapruder film was
really recorded at around 18.3 FPS then the Nix and Muchmore
films will be a very similar rate also.
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4 The Animation

The canonical version of Mc63 is stored as an MP4 file containing a
1080p 60 FPS video and stereo 44.1 kHz audio. It visually depicts
the vehicles of the motorcade moving in real time, along with some
of the important witnesses, photographers, and film makers. To
help people understand the events I have used semi-transparent
overlays to depict photos or frames in films (yellow flashes), lines of
sight of the witnesses (purple flashes), and Zapruder film evidence
of bullet impacts (red flashes). More details regarding photos and
events appear in the top left text box, and the speeds of the actors
are listed on the right hand side. See appendix E for some sample
frames, and appendix D for the exact timings of events and a list of
actors.

Algorithm 2 Animation Frame Rendering

for ( frame = first; frame <= last; frame++ )

{

render_map_underlay () ;

render_actors_overlay ( frame );
render_photo_event_overlay ( frame );
render_text_overlays ( frame );

The audio track is a sound collage®? built around the dictabelt
recorded on the day of the assassination by the Dallas Police De-
partment3? (previously edited by Steve Barber). Other parts of
the audio track are from: my own recordings; sound effects down-
loaded from freeSFX34; which have all been mixed together to try
and recreate the parade ambience from Dealey Plaza. By doing this

32https ://enwikipedia.org/wiki/Sound_collage

33MR84-49. Dallas Police Department. John F. Kennedy Presidential Library
and Museum, Boston. https://www.jfklibrary.org/about—-us/news—and-
press/press—kits

¥https://www.freesfx.co.uk


https://en.wikipedia.org/wiki/Sound_collage
https://www.jfklibrary.org/about-us/news-and-press/press-kits
https://www.jfklibrary.org/about-us/news-and-press/press-kits
https://www.freesfx.co.uk
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I can better understand the witness confusion, especially regarding
the shots (e.g. how many were fired, and in what timespan).

4.1 Timeline

When preparing the animation, time is broken into three contigu-
ous parts:

* Pre-Zapruder film frame Z133.
e Zapruder film frames Z133-Z486.

* Post-Zapruder film frame Z486.

For the duration of the Zapruder film I have assumed the usual
rate of 18.3 FPS. Despite this number almost certainly being wrong
for much of this sequence, it is the convention for assassination re-
search so I have stuck with it for the sake of consistency. See section
3.5 and appendix C.1 for further discussion of film frame rates.

I decided to split this timeline into three parts because it allows me
to explore the possibility of a different frame rate for the Zapruder
film. The computer software I have created can be adjusted to use
a different frame rate for the Zapruder film, which is displayed on
the status bar at the bottom of the main window (see figure 11 in
appendix B.1).

4.1.1 Actor Speeds

By using the films we can determine the speeds of the vehicles. For
example the Muchmore film shows us the advanced three motor-
bikes as they turn from Main Street to Houston Street. This ma-
noeuvre takes 62 frames for the lead bike (S.Q. Bellah) to go from
the white line on Main Street to the white line on Houston Street.
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At 18 frames per second this is about 3.4 seconds, and Mc63 has the
bike travelling at about 5-8 MPH as it turns and then accelerates
away.

Figure 2: Film Frames “Muchmore 168 & 230”

4.2 Map underlay

The map is a scale model of the Dealey Plaza area with measure-
ments for the TSBD and other buildings having been checked with
the HSCA35 36 satellite imagery®’, and cross checked with contem-
porary photos taken in 1963. Of particular note are the lampposts
and signs because they were changed fairly soon after the assas-
sination. Other less accurate models I have seen do not faithfully
reproduce the locations of these items as they use positions found
in the 1970’s or later. However, I need the items to be in the correct
place because I use their relative positions to judge the positions of
the actors via triangulation®® and photogrammetry3°.

BHSCA V6 p.39 https://aarclibrary.org/publib/jfk/hsca/
reportvols/vol6/pdf/HSCA_Vol6_2_Shots.pdf

Bhttp://www.the-puzzle-palace.com/topo-dealey-1.png

%Google Maps https://www.google.com/maps/place/Dealey+Plaza/
@32.7786492,-96.8090798,231m/data=!3m2!1e3!4b1l

Bhttps://en.wikipedia.org/wiki/Triangulation

Phttps://enwikipedia.org/wiki/Photogrammetry


https://aarclibrary.org/publib/jfk/hsca/reportvols/vol6/pdf/HSCA_Vol6_2_Shots.pdf
https://aarclibrary.org/publib/jfk/hsca/reportvols/vol6/pdf/HSCA_Vol6_2_Shots.pdf
http://www.the-puzzle-palace.com/topo-dealey-1.png
https://www.google.com/maps/place/Dealey+Plaza/@32.7786492,-96.8090798,231m/data=!3m2!1e3!4b1
https://www.google.com/maps/place/Dealey+Plaza/@32.7786492,-96.8090798,231m/data=!3m2!1e3!4b1
https://en.wikipedia.org/wiki/Triangulation
https://en.wikipedia.org/wiki/Photogrammetry
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4.3 Actor overlay

The information I used regarding vehicles in the motorcade comes
from the work of Todd Wayne Vaughan and is available from the
Weisberg Collection at Hood College?® and the Internet Archive®*!.
The cars and buses are drawn to scale, with the humans and bikes
set as fixed sized circles for clarity.

4.3.1 Mayor’s Car ElIm Turn

This is a very useful part of the sequence as it synchronizes sev-
eral important photos and films together. It begins at Z180 (see
appendix E.4) when we see the front wheel and the top of the win-
dows of the Mayor’s car passing behind the pedestrians on Houston
Street just before the turn onto Elm Street. The fixed position of
Zapruder and the edge of the reflecting pool makes it fairly easy to
judge on the map exactly where the Mayor’s car is at this point.

We also know that the Mayor’s car is not visible in the Altgens 6
photo at Z255 (see appendix E.6) so we must position it to the south
of this line of sight.

The next sighting of the Mayor’s car is by the traffic lights when
David Wiegman starts his film circa Z280 (see appendix E.7).

The speed of the Mayor’s car is roughly 7-12 MPH going in and out
of this turn which seems credible for a turn of this tight nature, and
the speed of the vehicles ahead.

4.3.2 H.B. McLain on Houston

We first see McLain turning onto Houston Street in the Hughes
film. Due to the Vice President Secret Service follow up car turning

40http ://jfk.hood.edu/Collection/Weisberg%20Subject%$20Index%
20Files/M%20Disk/Motorcade%20Route/Item%$2015.pdf

“Mttps://archive.org/details/nsia-MotorcadeRoute/nsia-
MotorcadeRoute/Motorcade$20Route$2005


http://jfk.hood.edu/Collection/Weisberg%20Subject%20Index%20Files/M%20Disk/Motorcade%20Route/Item%2015.pdf
http://jfk.hood.edu/Collection/Weisberg%20Subject%20Index%20Files/M%20Disk/Motorcade%20Route/Item%2015.pdf
https://archive.org/details/nsia-MotorcadeRoute/nsia-MotorcadeRoute/Motorcade%20Route%2005
https://archive.org/details/nsia-MotorcadeRoute/nsia-MotorcadeRoute/Motorcade%20Route%2005
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in the background we can peg this time to Z150 (see appendix E.3)
as the Zapruder film shows this turn in this position at Z150 with
the back of the car just to the left of the reflecting pool. McLain was
in the Hughes film field of view for about a second, which based on

Mc63 and the angle of view means he was travelling at about 10
MPH.

7254 is an interesting frame because we can see some kind of white
area behind camera car #2. This could be the bike of M.L. Baker,
because Mc63 has him very close to that line of sight.

Lastly we have McLain in the Dorman film at around Z410 (see
appendix E.9).

Throughout all this time, the speed of McLain seems about right
with 10 MPH on the Main to Houston turn; 10-12 MPH along the
Houston st